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PROTEIN AND PROCESS ENGINEERING TOWARDS BIOCATALYSTS USEFUL IN INDUSTRIAL 
PROCESSES 
 




While progress is slower than anticipated, biocatalysts do enter an increasing number of proces-ses not just to 
pharmaceuticals but also to specialty and even bulk chemicals.  The presentation will start with an update on 
some well-known and some less widely disseminated applications. 
 
Next, we will cover two case studies from our own work, penicillin G acylase (Pen G acylase, PGA) and NADH 
oxidase (nox2). Both enzymes did and continue to benefit from protein engineering for optimum use in large-
scale processes.  Pen G acylase catalyzes amide bond formation to beta-lactam antibiotics, such as 
commercially important amoxicillin and cephalexin, but requires long time-on-stream as reaction yields are 
moderate and thus cost of goods are high.  Development of continuous processes demands accurate process 
models [1-2], which in turn necessitates detailed knowledge about effects of immobilization and deactivation.[3] 
 
NADH oxidase (nox2) finds use in biooxidation processes for the regeneration of NADH to NAD+.[4] However, 
the enzyme is sensitive to gas-liquid interfaces [5] and is turnover-limited owing to overoxidation at the active 
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